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0 Volumetric metering apparatus. 



0 Apparatus for metering dry flowable particulate 
material from a bulk supply Is described. The ap- 
paratus has a metering chamber (1) of a measured 
volume, an inlet (2) to the chamber and an outlet (4) 
from the chamber being provided so oriented that In 
one physical orientation of the apparatus the material 
from the supply (3) will charge the chamber (1) by 
gravity flow through the Inlet (2) but will not flow 
through the outlet (4), and when the apparatus is 
moved (e.g. through 90« ) to a second physical 
orientation the material charged in the chamber will 
flow out through the outlet (4) as a metered quantity 
but further material from the supply (3) will not 
recharge the chamber white the apparatus is in the 
second physical orientation. 
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VOLUMETRIC METERING APPARATUS 



The invention comprises an apparatus for me- 
tering quantities of dry flowable particulate material, 
or numbers of items, from a bullc supply of such 
materiai or items. 

In many Industrial, manufacturing, scientific, 
agricultural and forestry activities, for example, me- 
tering of quantities of particulate material such as 
raw, semi-finished or finished, granulated, pelleted, 
prilled, or dry-frozen free-flow or like fluent material 
or of numbers of items is required, but not always 
simply achieved, on a mass-production scale in an 
Industrial or manufacturing application for example, 
or where a conventional weighing device Is incon- 
venient, time-consuming or generally impractical to 
use such as outdoors in an agricultural or forestry 
application, and so forth. Most uniform, flowable. 
solid particulate materials may be metered by vol- 
ume as there is a sufficiently close relationship 
between volume and weight for volumetric meter- 
ing to be used, but typical known volumetric meter- 
ing apparatus are relatively complex and may be 
expensive to produce, often comprising a number 
of moving parts which are subject to jambing in 
use from particles of material becoming caught in 
the metering mechanism, and to relatively rapid 
wear due to the often abrasive nature of the ma- 
terial passing through the mechanism. 

The present invention provides an improved or 
at least altemative form of metering apparatus. 
Apparatus of the invention comprises no or a mini- 
mum of moving p)arts, and is generally more robust 
in construction and more reliable and of Increased 
longevity In operation. 

In broad terms the invention may be said to 
comprise apparatus for metering (as herein de- 
fined) quantities of dry flowable particulate material 
(as herein defined) from a bulk supply of said 
material, comprising a metering chamber of a mea- 
sured volume for containing a fixed quantity of said 
particulate material, an inlet to said metering cham- 
ber communicating said metering chamber to said 
bulk supply for charging said metering chamber 
with material, and an outiet from said metering 
chamber for material contained therein, said inlet 
and said outiet being so oriented relative to one 
another and to said metering chamber that in one 
physical orientation of said apparatus material will 
gravity flow from said bulk supply to charge said 
metering chamber when otiierwlse empty but not 
from said metering chamber through said outlet 
and that in a second physical orientation of said 
apparatus to which said apparatus is movable ma- 
terial within said metering chamber will gravity flow 
therefrom from said outlet but materiai frbfn said 
supply will not enter said metering chamber 



through said inlet 

Preferably tiie apparatus is movable between 
its 'first orientation' and 'second orientation' by 
rotational movement of the apparatus, such as rota- 

5 tional movement in substantially a single plane, 
through substantially ninety degrees for example. 

The apparatus may Include a holding chamber 
in addition to the metering chamber, said holding 
chamber communicating via an inlet to the holding 

70 chamber to the outlet from the metering chamber 
and being so oriented relative to the metering 
chamber that when the apparatus is in it's 'second 
physical orientation* material passing from the me- 
tering chamber outlet will gravity flow into the hold- 

76 Ing chamber and that in a further orientation of the 
apparatus this material will be delivered from an 
outlet of the holding chamber. When in Its 'furttier 
physical orientation' and when in its 'first orienta- 
tion' the apparatus may be simiiariy positioned. 

20 Preferably all movement required to cause the 
apparatus to deliver a measured quantity of ma- 
terial and to recharge the metering chamber with a 
fresh quantity of material comprises rotation of the 
^apparafus through substantially ninety degrees fol- 

25 lowed by rotation of the apparatus in an opposite 
direction in substantially the same plane, back to 
its starting orientation. The apparatus may be 
formed as a unit incorporating its bulk supply as a 
part thereof in fixed orientation relative to the me- 

30 tering chamber, which unit may be of a size where- 
by It is intended to be held and moved between its 
orientations by hand. 

The bulk supply of the apparatus may as stat- 
ed comprise a reservoir forming a fixed part of a 

35 unit which is moved or rotated as a whole, so that 
the apparatus is effectively portable, or may com- 
prise a separate bulk supply which is positioned 
above a unit comprising the metering chamber and 
which is stationary relative thereto, and which is 

40 coupled by a flexible hose connection to the unit, 
in which case only the metering chamber unit 
would move In operation. The latter arrangement 
may be more suitable for a production-line-type 
application for example. 

45 Important to the invention are three properties 

" of most dry (unlubricated) fluent particulate materi- 
als, that they exhibit an 'angle of repose' below 
which material flows do not occur, that they tend 
not to flow upwardly around corners under the 

50 influence of a gravitational 'head' as do liquids, and 
the fact that for many such materials the relation- 
ship of volume to weight of the materials and/or 
number of items is sufficientiy close to enable 
volumetric metering to give relatively weight-wise 
or number-wise accurate quantities of material. 
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The apparatus of the invention may be em- 
ployed for the delivery of predetermined quantities 
or numbers of items such as pellets, tablets, cap- 
sules, confectionery products and the like, and the 
expressions 'particulate material' and 'metering' are 
to be Interpreted accordingly In this specification 
and claims. 

The invention will be further described with 
reference to the accompanying drawings. In the 
drawings; 

Fig. 1 schematically represents a first con- 
figuration of apparatus of the invention. 

Fig. 2 schematically represents a second 
configuration of apparatus of the invention, 

Figs 3A to 3D schematically show the opera- 
tion of the configuration of Fig. 1, 

Figs 4A to 4E schematically show the opera- 
tion of the configuration of Fig. 2, 

Fig. 5 is a perspective view of one embodi- 
ment of apparatus of the Invention employing the 
configuration of Fig. 2, and 

Fig. 6 is a longitudinal sectional view of a 
part of ^e apparatus of Rg. 5 along line A-A of Rg. 
5. 

Rgs 1 and 3A-D and 2 and 4A-E are intended 
to schematically represent and illustrate two possi- 
ble configurations of bulk supply, metering cham- 
ber, and delivery chamber In Rg. 2, that may be 
employed in apparatus of the invention, and their 
operation. The figures may be viewed as showing 
these configurations generally in what would in use 
be vertical section of the apparatus. 

In Figs 1 and 2 the metering chamber of each 
configuration is indicated by reference numeral 1. 
In each case the metering chamber 1 comprises a 
measured volume, for containing a fixed quantity of 
particulate material. The metering chamber 1 of 
each configuration comprises an inlet 2 commu- 
nicating the metering chamber 1 to a bulk supply 
of material 3, and an outlet 4 from the metering 
chamber. The inlet 2 and outlet 4 are in each case 
oriented relative to one another and to the metering 
chamber 1 such that in one physical orientation of 
the apparatus material will gravity flow from the 
bulk supply 3 to charge the metering chamber 1 
when otherwise empty, but material will not flow 
from the metering chamber 1 through the outlet 4. 
In each case in a second physical orientation of the 
apparatus material will gravity flow from the meter- 
ing chamber 1 from the outlet 4, but material from 
the bulk supply 3 will not enter the metering cham- 
ber 1 via the inlet 2. 

The configuration represented In Rg. 2 addi- 
tionally includes a holding chamber 6 in addition to 
the metering chamber 1. The holding chamber 6 
comprises an inlet 7 which communicates with the 
outlet 4 from the metering chamber, and an outlet 
8. The holding chamber 6 is so oriented relative to 
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the metering chamber 1 that in the second physical 
orientation of the apparatus referred to. material 
which flows from the outlet 4 of the metering cham- 
ber 1 will pass into the holding chamber 6. and that 

5 in a further orientation of the apparatus the material 
thus contained within the holding chamber 6 will be 
delivered from the outlet 8 thereof to exit the ap- 
paratus via a delivery passage 9. 

Referring specifically to Rgs 3A to 3D which - 

10 schematically show the operation of the configura- 
tion of Rg. 1 and the movements required therefor, 
for apparatus of the invention employing this con- 
figuration the said "first physical orientation" com- 
prises orientation of the apparatus such that the 

75 configuration is positioned generally as shown In 
Rg. 3A. In this orientation particulate material is 
free to flow under the Influence of gravity from the 
bulk supply 3 through the inlet 2 and into the 
metering chamber 1, until the metering chamber 1 

20 is completely charged with material as shown in 
Rg. 3B. Notwithstanding the presence of the 
"head" of material within the bulk supply 3, ma- 
terial within the metering chamber 1 does not flow 
from the outlet 4 of the metering chamber, due to 

26 the orientation of the outlet 4 in relation to the 
metering chamber 1 in this physical orientation of 
the apparatus and to the inherent nature of the 
particulate material itself as referred to. To cause 
the measured quantity of material to be delivered 

30 from the metering chamber 1 the apparatus Is 
moved to its "second physical orientation" shown 
In Rg. 3C. In this orientation material will flow 
under the influence of gravity from the metering 
chamber 1 through the outlet 4. The apparatus 

35 Includes a delivery passage 5, from which material 
passing from the outlet 4 exits the apparatus. The 
measured quantity of material within the metering 
chamber 1 will flow from the outlet 4 until material 
at the metering chamber inlet 2 attains its angle of 

40 repose and the metering chamber 1 is empty, as 
shown In Fig. 3D. When the apparatus Is returned 
to its first physical orientation shown in Rg. 3A the 
metering chamber 1 will again be charged with 
material from the bulk supply 3. so that the cycle 

45 of operations may be repeated to discharge further 
quantities of material. 

The operation of the configuration of Rg. 2 is - 
schematically shown in Rgs 4A to 4E. When the 
apparatus employing this configuration is in its first 

50 physical orientation the configuration is positioned 
generally as shown in Rg. 4A. In this orientation 
material will gravity flow Into the metering chamber 
1 from the bulk supply 3 through the metering 
chamber Inlet 2, until the metering chamber 1 is 

55 completely charged with material as shown in Rg. 
-4B. .When the apparatus is moved to its second 
physical orientation shown in Rg. 4C, the mea- 
sured quantity of material within the metering 
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chamber 1 will flow from the outlet 4 and will in this 
configuration enter the holding chamber 6 through 
the 7 Inlet thereof, until material at the metering 
chamber inlet 2 attains its angle of repose and all 
the material within the metering chamber 1 is in the 5 
holding chamber 6 as shown in Rg. 4D. To cause 
the measured quantity of material within the hold- 
ing chamber to exit the apparatus the apparatus is 
moved to a further orientation shown In Fig. 4E, in 
which the material within in the holding chamber io 
will gravity flow from same to exit the apparatus via 
the delivery passage 9. In the configuration shown, 
when in the 'further orientation' and 'first orienta- 
tion' the apparatus is similarly positioned, so that 
as material exits from the delivery chamber 6 the 76 
metering chamber 1 will be recharged with ma- 
terial, as shown in Fig. 4E. 

In apparatus of the invention comprising a con- 
figuration of metering chamber and optional holding 
chamber as shown in either of Figs 1 and 2, 20 
movement of the apparatus between its first ori- 
entation wherein the metering chamber is 
charged/recharged with material, and its second 
orientation wherein the material within the metering 
chamber is delivered from the outlet thereto, com- 25 
prises rotational movement of the apparatus, 
through substantially 90'', about an axis extending 
substantially transversely to the direction of entry 
of the metering chamber inlet 2 and leaving of the 
outlet 4, in a single plane. The return movement of 30 
the apparatus fron[) its second orientation back to 
its first orientation also comprises rotational move- 
ment, in an opposite direction, in the same plane, 
so that all movement required to cause the appara- 
tus to deliver a measured quantity of material and 35 
to recharge the metering chamber for delivery of a 
further quantity of material comprises rotation of 
the apparatus through substantially 90° and rota- 
tion of the apparatus in an opposite direction back 
to its starting orientation. In other forms of appara- 40 
tus of the invention comprising other configurations 
of metering chamber and holding or other subsid- 
iary chambers and of inlets and outlets thereto, 
other movements may be required to operate the 
apparatus, in the two configurations represented In 45 
the drawings the metering chamber Inlet 2 and 
outlet 4 are positioned generally in the same plane, 
as is the delivery chamber 6 in relation to the 
metering chamber 1 in the Fig. 2 configuration, in 
other configurations the inlets and outlets and/or so 
metering or other chambers could be positioned so 
as to require other movement of the apparatus, 
such as rotational movement in one plane followed 

rotational movement in another plane. In another 
configuration of apparatus of the invention the 55 
movement required to charge, empty and recharge 
the metering chamber could comprise 360® rota- 
tional movement in one direction in a single plane. 



if a circular configuration was provided for example. 
A variety of different configurations in accordance 
with the invention are possible and will be apparent 
to those .skilled in the art. 

Rgs 5 and 6 show one embodiment of appara- 
tus of the invention, which comprises a configura- 
tion of metering and holding chambers generally as 
illustrated in Rg. 2. The device comprises an oper- 
ative metering part generally indicated at 10, a bulk 
supply 11 and a spreading head 12. The part 10 is 
shown in longitudinal section in Rg. 6. The part 10 
comprises two corresponding sections 10a and 10b 
of opposite hand which are suitably screwed or 
fixed together at points 13. The walls of the sec- 
tions 10a and 10b define within the part 10 a 
metering chamber 1 comprising an inlet 2 and 
outlet 4. a holding chamber 6 comprising an inlet 7 
and outlet 8. and a delivery passage 9. The deliv- 
ery passage 9 is angled so as to evenly distribute 
the material onto the spreading head 12 in use. 
The bulk supply 1 1 comprises a container for ma- 
terial which is suitably fitted to the part 10 such 
that the inlet 2 to the metering chamber 1 commu- 
nicates with the bulk supply 11, by screw threading 
of the bulk supply into a screw threaded connector 
part 14 of the operative part 10. The sections 10a 
and 10b and other components of the device may 
suitably be formed from a plastics material by 
injection moulding, for example. 

In the preferred form device shown the volume 
of the metering chamber 1 may be varied to pro- 
vide for adjustment of the quantity of material deliv- 
ered by the device In each operation. A component 
15 defining one wall of the metering chamber is 
normally retained in position by the base on the 
component 15 engaging a groove/keyhole-like/ 
dovetail arrangement 18 on a fixed wall of the 
device as shown. The component 15 may be re- 
placed with larger or smaller simllariy shaped com- 
ponents to vary the volume of the metering cham- 
ber 1 . and thus the quantity of material dispensed 
in each operation of the device. Other arrange- 
ments providing for adjustment of the volume of 
the metering chamber and thus of the quantity of 
material delivered are possible. One or more walls 
of the metering chamber could be mounted by way 
of a screw or slide arrangement or the like whereby 
the wall(s) may be moved towards or away from 
the centre of the chamber to vary its volume, the 
metering chamber could be formed of a two part 
telescopic construction enabling movement of the 
two parts towards or apart from each other to vary 
the chamber volume, and so forth. 

In the preferred form device shown the cross- 
sectional shape of the metering and holding cham- 
bers and the Inlets and outlets thereto is generally 
square/rectangular, but in other forms the cross- 
sectional shape of the chambers/inlets/outiets may 
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be circular, oval or of any other shape suitable for 
a particular material to be metered, or desired. 

The device shown in Figs 5 and 6 may be 
utilised as a dispenser for measured quantities of 
herbicide, fertiliser or other material to be applied 
to plants for example, with the complete unit being 
of a size whereby the unit may be hand held and 
moved between its orientations by hand. To deliver 
a measured quantity of herbicide over a plant such 
as a newly planted seedling, the herbicide being 
intended to be spread over the ground about the 
seedling to prevent the growth of weeds near the 
plant, the device is first moved to the orientation 
conresponding to that shown In Figs 4A/4B and Is 
located directly above the seedling. The device is 
then be rotated through 90" and back again to 
deliver a measured quantity of herbicide. The 
spreading head 12 (known In the art) acts to dis- 
tribute the herbicide over the area about the seed- 
ling. ^ 

Other forms of device formed similar to that of 
Figs 5 and 6 or other embodiments formed along 
similar lines comprising other configurations of me- 
tering and delivery or other chambers as refen-ed 
to earlier could of course be utilised in other ap- 
plications. In a manufacturing process, for example, 
a device could be utilised for delivering measured 
quantities of an ingredient to a food product during 
manufacture or over a food product prior to pack- 
aging, in a packaging application a device could be 
utilised for delivering measured quantities of ma- 
terial or numbers of items into containers. 

As referred to previously forms of the appara- 
tus specifically intended for metering 'particulate* 
items such as tablets, capsules or even metal 
items such as coins, washers, nails and the like are 
possible. In such forms of the Invention it may be 
important to pay particular attention to the angles 
of the various inlets and outlets, and the internal 
shapes of the chambers of the apparatus, and to 
the rounding of internal corners and angles and the 
like to minimise blockages within the apparatus. 

The configurations and forms of the apparatus 
described have been described with reference to 
material flows under the influence of gravity. Other 
forms of the apparatus are possible wherein the 
flows of material within the device during Its opera- 
tion are due to sonne other force or combination of 
forces, such as an artificial gravity, or a magnetic 
force produced by a suitably provided magnet, 
which might be employed when metering ferrous 
materials for example. 

The foregoing describes the invention Including 
preferred forms and configurations thereof. Alter- 
ations and modifications as will be obvious to those 
skilled in the art are intended to be incorporated 
within the scope hereof, which is defined in the 
following claims. 



Claims 

1. Apparatus for metering (as herein defined) 
quantities of dry flowable particulate material (as 

5 herein defined) from a bulk supply of said material, 
comprising a metering chamber of a measured 
volume for containing a fixed quantity of said par- 
ticulate material, an Inlet to said metering chamber 
communicating said metering chamber to said bulk 

10 supply for charging said metering chamber with 
- material, and an outlet from said metering chamber 
for material contained therein, said Inlet and said 
outlet being so oriented relative to one another and 
to said metering chamber that in one physical 

T5 orientation of said apparatus material will gravity 
flow from said bulk supply to charge said metering 
chamber when otherwise empty but not from said 
metering chamber through said outlet and that in a 
second physical orientation of said apparatus to 

20 which said apparatus is movable material within 
said metering chamber will gravity flow therefrom 
from said outlet but material from said supply will 
. not enter said metering chamber through said inlet. 

2. Apparatus as claimed in claim 1, wherein 
25 said apparatus is movable between said first ori- 
entation and said second orientation by rotational 
movement of said apparatus. 

3. Apparatus as claimed in claim 2, wherein 
said rotational movement comprises rotational 

30 movement in substantially a single plane. 

4. Apparatus as claimed in claim 3, wherein 
said rotational movement comprises rotation of said 
apparatus through substantially ninety degrees. 

5. Apparatus as claimed in claim 4 wherein 
35 said inlet enters and said outlet leaves said mea- 
suring chamber In directions substantially parallel 
to one another and said rotational movement com- 
prises movement substantially about an axis ex- 
tending substantially transversely to the direction of 

40 entry of said inlet and leaving of said outlet. 

6. Apparatus as claimed in claim 5, wherein 
said inlet to said metering chamber communicates 
with said bulk supply at an angle to the horizontal 
in excess of the angle of repose of the material 

45 being metered. 

7. Apparatus as claimed in any one of the 
preceding claims, wherein said bulk supply Is so 
positioned In relation to said metering chamber that 
in said first physical orientation said bulk supply is 

50 located above said metering chamber and in said 
second orientation said bulk supply is located to 
one side of said metering chamber. 

8. Apparatus as claimed In any one of the 
preceding claims, Including a holding chamber in 

65 addition to said metering chamber, said holding 
chamber communicating via an inlet to said holding 
chamber to said outlet from said metering chamber 
and said holding chamber fc>elng so oriented reta- 



9 



0 269 285 



10 



tive to said metering chamber that in said second 
physical orientation of said apparatus material 
passing from said metering chamber outlet will 
gravity flow into said holding chamber and that in a 
further orientation of said apparatus said material is 
delivered from an outlet of said holding chamber. 

9. Apparatus as claimed in claim 8, wherein 
when in said further physical orientation and when 
In said first orientation said apparatus is similarly 
positioned. 

10. Apparatus as claimed in any one of the 
preceding claims, wherein ail movement from said 
first orientation required to cause said apparatus to 
deliver a measured quantity of said material and to 
recharge said metering chamber comprises rotation 
of said apparatus through substantially ninety de- 
grees to said second orientation and rotation of 
said apparatus in an opposite direction in substan- 
tially the same plane baclc to said first orientation. 

1 1 . Apparatus as claimed in any one of claims 
8 and 9 and claim 10 when dependent on either 
thereof, wherein said metering chamber inlet com- 
municates said metering chamber with said bulic 
supply at or towards an end of said metering 
chamber above said metering chamber outlet 
(when said apparatus is in said first physical ori- 
entation) and said holding chamber inlet commu- 
nicating with said metering chamber outlet is posi- 
tioned above said metering chamber outlet and 
wherein said metering and holding chambers and 
said inlets/outlets thereto are positioned relative to 
one another such that notional lines extending be- 
tween said metering chamber Inlet and outlet and 
said holding chamber inlet and outlet are substan- 
tially parallel. 

12. Apparatus as claimed in any one of the 
preceding claims, wherein said apparatus is formed 
as a unit incorporating said bulk supply as a part 
thereof in fixed orientation relative to said metering 
chamber. 

13. Apparatus as claimed in claim 12, wherein 
said unit is of a size whereby said unit is intended 
to be held and moved between said orientations by 
hand. 

14. Apparatus as claimed in claim 13. wherein 
said unit comprises a dispenser for measured 
quantities of particulate herbicide, fertiliser, or other 
material to be applied to or about plants. 

15. Apparatus as claimed in any one of claims 
1 to 13, wherein said apparatus is intended for the 
metering of predetermined quantities and/or num- 
bers of discrate Items. 

16. Apparatus for metering quantities of dry, 
flowable particulate material from a bulk supply of 
said material, comprising a configuration of meter- 
ing and holding chambers and which operates sub- 



stantially as illustrated in Rgs 4A • 4E of the 
accompanying drawings and as described herein 
with reference thereto. 

17. Apparatus for metering quantities of dry, 
5 flowable particulate material from a bulk supply of 
said material, of a configuration and which operates 
substantially as Illustrated in Rgs 3A - 3D of the 
accompanying drawings and as described herein 
with reference thereto. 
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